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CHAPTER 16-PRESENTATION AND 
PUBLICATION OF STREAM-GAGING DATA 

GENERAL 

After the computations of the discharge records for a water year are 
completed, the records are reviewed by designated engineering per- 
sonnel and are prepared for publication. The publication process in 
the U.S.A. usually involves photo-offset printing, and copy must 
therefore be put in final form for photographing. From the photo- 
graphic copy, a plate is made for use in the offset printing process. 

FORMAT 

The published annual report consists of an introductory text, 
stream-gaging and reservoir station records, tabulations of discharge 
at partial-record stations and at miscellaneous sites, and an index. 
The publication format used by the Geological Survey is illustrated in 
the example pages in figures 284-303 at the end of this chapter. The 
items that are included in the annual publication are listed in figure 
284, which is an example of the table of contents of the report. 

In general, most of the figures are self-explanatory, but some re- 
quire additional explanation. The 9 pages of figure 286 include the 12 
items in the table of contents (fig. 284) that start with “Introduction” 
and end with “Selected references.” The 12 items are shown as part of 
a single figure because they constitute the introductory text that is 
printed on continuing pages; that is, each item is not started on a 
fresh page. The map in figure 287 is optional; if the map scale re- 
quired to show the State or region on a single page is so small that the 
stations plot in a confusing clutter, the map may be omitted in the 
annual discharge report. However, any summary reports that cover a 
period of years of record for the stations should include a map of 
suitable scale that is folded and placed in a pocket attached to the 
back cover of the report. The graph in figure 288 is associated with 
the section titled “Hydrologic Conditions,” near the end of the intro- 
ductory text. 

Figures 289-294 show samples of streamflow and reservoir tabula- 
tions for the water year that would appear in’tthe main body of the 
annual report. Figure 289 is a sample page for a routine gaging sta- 
tion. Figure 290 is a sample page for a gaging station whose flow is 
regulated by a reservoir. Because the flow is controlled, no tabulation 
is made of supplementary peak discharges (those greater than a given 
base discharge). In the monthly and annual summaries‘at the bottom 
of figure 290, additional figures are given for the mean discharge 
adjusted for change in reservoir contents. Figure 291 is a sample page 
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for a reservoir showing daily contents along with a monthly tabula- 
tion of change in contents. Daily contents are published only for 
major reservoirs. More commonly only the month end contents and 
the monthly change in contents are published, as in figure 292. 
Where the river basin contains several large reservoirs for which only 
month end contents and monthly change in contents are to be pub- 
lished, a table, such as that shown in figure 2934 is published for the 
entire group. A table of that kind would usually be the last table for 
the river basin. Figure 293B is a continuation sheet for a group of 
such reservoirs. If all the reservoirs in the basin were relatively 
small, the data for the group of reservoirs would be abridged to take 
the form shown in figure 294. 

In figure 295, tablesA andB illustrate the way in which the records 
would be published if the gaging station were originally established a 
short time before October 1, the starting date of the water year. Table 
A is for a station that was established on Sept. 10. The data for the 
last 20 days in September would be published with the data for the 
complete year that followed. The short table shown as Table A would 
precede the daily table for the complete year. Table B is for a station 
that was established on August 1. The short table for August and 
September would precede the daily table for the complete year. Table 
C in figure 295 is a sample of the daily table for a station on an 
ephemeral stream that has few days of flow during the water year. 

Figure 296 shows a sample “Revisions” paragraph for a gaging 
station whose past records require extensive revision. The revisions 
paragraph is always the last paragraph of the station description, as 
in figure 292. (The symbols used in the revisions paragraph in figure 
292 are explained in figure 286F.) 

If a highly developed river basin has a system of storage and diver- 
sion facilities that is too complex to be adequately described in the 
“Remarks” paragraph of the individual gaging stations, a schematic 
diagram is provided showing the locations of the reservoirs and ca- 
nals with respect to the gaging stations. Such a diagram is found in 
figure 297; the diagram usually precedes the first discharge record for 
the basin. 

Figures 298 and 299 show sample discharge records for partial- 
record stations. Figure 298 lists low-flow discharge measurements at 
sites where one or more such measurements are systematically made 
each year. Figure 299 lists peak discharges for the year, and occa- 
sionally one or more smaller peak discharges at sites equipped with a 
crest-stage gage (see last section in chapter 4). The discharges corre- 
sponding to observed peak stages are obtained from a rating table 
based on indirect determinations of discharge, such as slope-area de- 
terminations (chap. 9). Figure 300 shows the results of discharge 
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measurements made at miscellaneous sites for special studies of var- 
ious types. Miscellaneous sites are sites other than those where com- 
plete records or partial records are obtained each water year. 

Figures 301 and 302 show the results of discharge measurements 
made at miscellaneous sites for two types of studies that are common 
enough to be identified by a general title. Figure 301 gives the results 
of a seepage investigation where base flow is measured at intervals in 
a reach of stream channel; the contribution of intervening tributary 
flow and the depletion of flow in intervening diversion canals are also 
Imeasured. The purpose of the study is to investigate water gains and 
losses resulting from seepage through the streambed and banks. Fig- 
ure 302 shows the results of low-flow discharge measurements made 
at miscellaneous sites during a drought period for the purpose of 
appraising the regional availability of surface flow during periods of 
critically low runoff. 

The last section of the annual discharge report is an alphabetical 
index; figure 303 is a sample of the first page of such an index. Entries 
are made in the index for each station or measurement site for which 
figures of discharge or reservoir storage are given. For each station 
equipped with a continuous-recording gage, the entry is made under 
both the stream name and the place name. In addition, entries in the 
index are made for each section of the introductory text, for each of 
the terms listed under “Definitions of terms and abbreviations,” for 
each illustration, and for each station plotted on the graph of hy- 
drologic conditions (fig. 288). 

In the past, basic groundwater and water-quality data were pub- 
lished under separate covers. At present (1980) the reports incorpo- 
rate, in a single volume, those data with the surface-water discharge 
information that was described on the preceding pages. A discussion 
of ground-water and water-quality data is, however, beyond the scope 
of this manual. 

SELECTED REFERENCE 

Hodges, E. B., Ham, C. B., and Anderson, B. A., 1973, Preparation of surface-water 
data reports: U.S. Geol. Survey Surface-Water Techniques, book 9, chap. 1, 145 p. 
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GAGING STATIONS, IN DOWNSTREAM ORDER, 
FOR WHICH RECORDS ARE PUBLISHED 

OHIO RIVER BASIN 
OHIO RIVER: 

GREAT MIAMI RIVER BASIN 
Great Miami River: 

Whitewater River near Alpine. . . . . . . 
East Fork Whitewater River at Richmond 

...... 
. ...... 

* * * * * * * 

Page 

Ohio River at Evansville . . . . . . . 
WABASH RIVER BASIN 
Wabash River near New Corydon . . . 
Wabash River at Bluffton. . . . . 
Wabash River at Huntington . . . . 

Little Rwer near Huntington. . . . . 
Salamonie River at Portland. . 

* * * * * * * 

Tippecanoe River at Oswego. . . . . . .,. . . . 
Indian Creek: 

. . . . . . 

Little Indian Creek near Royal Center 
Big Monon Creek near Francesville . .‘. . 

Tlppecanoe River near Monticello . . . . . 

. . . . . . 
. . . 

. . . . . . . 
* * * * * * * 

ST. LAWRENCE RIVER BASIN 
STREAMS TRIBUTARY TO LAKE MICHIGAN 

Little Calumet River (western portion, head of Calumet River): 
Hart ditch at Munster . . . . . . . . . . . . . . . . . 

Little Calumet River at Munster . . . . . . . . 
Thorn Creek at Thornton, Ill . . . . . . . . . . . . . . . 

....... 

....... 

. . 

* * * * * * * 

STREAMS TRIBUTARY TO LAKE ERIE 
St. Joseph Rwer ihead of Maumee River) near Newllle . 
St. Joseph River at Cedarville . . . . . . . . 

Cedar Creek at Auburn . . . . . . . . . . . . . . . 

* * * * * * * 

UPPER MISSISSIPPI RIVER BASIN 
MISSISSIPPI RIVER: 

ILLINOIS RIVER BASIN 
Kankakee River (head of Illmois River) near North Liberty . . . . . . . . . . . 

* * * * * * * 

FIGURE 285.-List of surface-water stations. 
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WATER RESOURCES DATA FOR INDIANA. 19xX 

PART 1. SURFACE-WATER RECORDS 

INTRODUCTION 

Surface-water records for the 19xX water year for Indiana, including records of 
streamflow or reservoir storage at gaging stations, partial-record stations, and miscel- 
laneous sites, are givenin this report and their locations shown in figures . Rec- , 
ords for a fewpertinent gaging stations in bordering States also are included. The records 
were collected and computed bytheWaterResourcesDivisionof theU.S. Geological Sur- 
veyunder the direction of M. D. Hale, district chief. These data represent that portion 
of the National Water DataSystem collected by the U.S. Geological Survey and cooperating 
State and Federal agencies in Indiana. 

Through September 30, 1960, the records of discharge and stage of streams and 
canals and contents and stage of lakes or reservoirs were published in an annual series 
of U. S. Geological Survey water-supply papers entitled “Surface Water Supply of the 
United States. ” 

Beginning with the 1961 wateryear, surface-water recordshavebeenreleased bythe 
Geological Survey in annual reports on a State-boundarybasis. Dmtribution of these re- 
ports is limited; they are designed primarily for rapid release,of data shortly after the 
end of the water year to meet local needs. The discharge and reservcnr storage records 
for 1961-65 also will be published in a Geological Surveywater-&ply paper series en- 
titled “Surface W&x Supply of the United States 1961-65. ” 

COOPERATION 

The U.S. Geological Survey and organizations of the Stateof Indiana have had coop- 
erative agreements for the systematic collection of surface-water records since 1930. 
Organizations that supplied data are acknowledged in station descriptions. Organizations 
that assisted in collecting data through cooperative agreement with the Survey are: 

State Department of Natural Resources, J. E. Mitchell, director, through Bureau 
of Water and Mineral Resources, W. J. Andrews, deputy director. 

State HighwayCommission, R. F. Whitehead, chairman, M. L. Hayes, executive 
director, and F. L. Ashbaucher, chief engineer. 

State Board of Health, A. C. Offutt, commissioner, and B. A. Pool, director 
and chief engineer. 

Assistance in the form of funds or services was given by the Corps of Engineers, 
U. S. Army, in collecting records for 67 gaging stations published in this report. 

FIGURE 2864 .-Introductory text. 
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The following organizations aided in collecting records: 

The city of Indianapolis, through its Board of Public Works and Sanitation 
and its Flood Control Board; cities of Anderson, Bloomington, Muncie, North 
Vernon, Richmond, and Jasper; Indianapolis Water Co.; Indianapolis Power and 
Light Co. ; Public Service Co. of Indiana; * * *. 

DEFINITION OF TERMS 

Definition of terms related to streamflow and other hydrologic data, as used in this 
report, are defined as follows: 

Acre-foot(AC -FT, acre-ft) is the quantity of water required to cover 1 acre to a depth 
of 1 -and equivalent to 43, 560 cubic feet or 325, 851 gallons. 

Cfs-day is the volume of water represented by a flow of 1 cubic foot per second for 
24 hours. It is equivalent to 86,400 cubic feet, 1.9835 acre-feet, or 646,317 gallons, 
and represents a runoff of 0.0372 inch from 1 square mile. 

Contents is the volume of water in a reservoir or lake. Unless otherwise indicated, 
volume is computed on the basis of a level pool and does not include bank storage. 

Control designates a feature downstream from the gage that determines the stage- 
discharge relation at the gage. This feature may be a natural constriction of the channel, 
an artificial structure, or a uniform cross section over a long reach of the channel. 

Cubic feet per second per square mile (C FSM) is the average number of cubic feet of 
water flowing per second from each square mile of area drained, assuming that the runoff 
is distributed uniformly in time and area. 

Cubic foot per second (cfs) is the rate of discharge representing a volume of 1 cubic 
foot passing a given point during 1 second, and is equivalent to 7.48 gallons per second or 
448. 8 gallons per minute. 

Discharge is the volume of water(or morebroadly, total fluids), that passes a given 
point within a given period of time. 

Drainage area of a stream at a specified location is that area, measured in a hori- 
zontal plane, enclosed by a topographic divide from which direct surface runoff from pre- 
cipitation normally drains by gravity into the stream above the specified point. Figures 
of drainage ares. given herein include all closed basins, or noncontributing areas, within 
the area unless otherwise noted. 

Gage height (G. H. ) is the water-surface elevation referred to some arbitrary gage 
datum. Gage height is often used interchangeably with the more general term “stage,” 
although gage height is more appropriate when used with a reading on a gage. 

Gaging station is a particular site on a stream, canal, lake, or raqervoir where sys- 
tematic observations of gags height or discharge are obtained. When used in connection 
with a discharge record, the term is applied onlyto those gaging stations where a contin- 
uous record of discharge is obtained. 

FIGURE 286B.-Introductory text-Continued. 
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Partial-record station is a particular site where limited streamflow data are col- 
lected systematically over a period of years for use in hydrologic analyses. 

Runoff in inches (IN. ) shows the depth to which the drainage area would be covered 
if all the runoff for a given time period were uniformly distributed on it. 

Stage-discharge relation is the relation between gage height and the amount of water 
flowing in a channel, expressed as volume per unit of time. 

WRD is used as an abbreviation for “Water-Resources Data”in the SummaryREVI- 
SIONS paragraph to refer to previously published State annual basic-data reports. 

WSP is used as an abbreviation for “Water-Supply Paper” in references to previously 
7 published reports. 

SPECIAL NETWORKS AND PROGRAMS 

Hydrologic bench-mark station is one that provides hydrologic data for a basin in 
which the hydrologic reeimen will likely be governed solely by natural conditions. Data - - - - - - - 
collected at a bench-mark station may be used to separate effects of natural from man- 
made changes in other basins which have been developed and in which the physiography, 
climate, and geology are similar to those in the undeveloped bench-mark basin. 

International Hydrological Decade{ HID) River Stations provide a general index of rnn- 
off and materials in the water balance(discharne of water, and dissolved and transported 
solids) of the world. In the United States, HID Stations provide indices of runoff-and of 
the general distribution of water in the principal river basins of the conterminous United 
States and Alaska. 

DOWNSTREAM ORDER AND STATION NUMBERS 

Records are listed in a downstreamdirectionalong themainstream. and stations on 
tributaries are listed between stations on the main stream in the order in which those trib- 
utaries enter the ma in stream. Stations on tributaries entering above all mainstream 
stations are listed before the first mainstream station. Stations on tributaries to tribu- 
taries are listed in a similar manner. In the list of gaging stations in the front of this 
report the rank of tributaries is indicated by indention, each indention representing one 
rank. 

As an added means of identification, each gaging station and partial-record station 
has been assigned a station number. These are in the same downstream order used in 
this report. In assigning station numbers, no distinction is made betweenpartial-record 
stations and continuous-record gaging stations; therefore, the stationnumber for apartial- 
record station indicates downstream order position in a list made up ‘of both types of sta- 
tions. Gaps are left in the numbers to allow for new stations that may be established; 
hence the numbers are not consecutive. The complete E-digit number for each station, 
such as 03-3355.00, includes the part number “03” and a B-digit station number. In this 
report, the nonessential zeros are not shown. For example, the complete number 
03-3355.00 would appear as 3-3355, just to the left of the station name. In this report, 

FIGURE 286C’.-Introductory text-Continued 
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the records are listed in downstream order by parts. All records for a drainage basin 
encompassing more than one State could be arranged in downstream order by assembling 
pages fromthe various State reports by station number to include all records in the basin. 

EXPLANATION OF SURFACE-WATER DATA 

Collection and Computation of Data 

The base data collected at gaging stations consists of records of stage and measure- 
ments of discharge of streams or canals, and stage, surface area, and contents of lakes 
or reservoirs. In addition, observations of factors affectingthe stage-discharge relation 
or the stage-capacity relation, weather records, and other information are used to supple- 
ment base data in determining the dailyflow or volume of water in storage. Records of 
stage are obtained from a water-stage recorder that gives a continuous graph of the flue - 
tuations (for digital recorders, a tape punched at 15-. 30-, or 60-minute intervals) or 
from direct readings on a nonrecording gage. Measurements of discharge are made with 
a current meter, using the general methods adopted bythe Geological Surveyon the basis 
of experience in stream gaging s in c e 1666. These methods are described in standard 
textbooks on the measurement of stream discharge. (See also SELECTED REFERENCES.) 
Surface areas of lakes or reservoirs are determined from instrument surveys using stand- 
ard methods. The configuration of the reservoir bottom is determined by sounding at many 
points. 

For a stream-gaging station rating tables giving the discharge for any stage are pre- 
pared from stage-discharge relation curves defined bydischarge measurements. If ex- 
tensions to the rating curves are necessaryto define the extremes of discharge, they are 
made on the b a 8 i s of indirect measurements of peak discharge (such as slope-area or 
contracted-opening measurements, computation of flow over dams or weirs), velocity- 
area studies, and logarithmic plotting. The application of the daily mean gage heights to 
the rating table gives the daily mean discharge, from which the monthly and the yearly 
mean dischargeare computed. If the stage-discharge relation is subject to change be- 
cause of frequent or continual change in the physical features that form the control, the 
daily mean discharge is determined by the shifting-control method, in which correction 
factors based on individual discharge measurements and notes by engineers and observ- 
ers are used in applying the gageheights to the ratingtables. If the stage-discharge re- 
lation for a station is temporarily changed by the presence of aquatic growth or debris on 
the control, the daily mean discharge is computed bywhat is basically the shifting-control 
method. 

At sotne stream-gagingstationsthe stage-discharge relation is affected by backwater 
from reservoirs, tributary streams, or other sources. This necessitates the use of the 
slope method in which the slope or fall in a reach of the stream is a factor in determining 
discharge. Information required for determining the slope or fall is obtained by-means 
of an auxiliary gage set at some distance from the base gage. At some stations the stage- 
discharge relation is affected by changing stage; at these stations the rate of change in 
stage is used as a factor in determining discharge. 

At some stream-gagingstations the stage-discharge relation is affected byice in the 
winter, and it becomes impossible to compute the discharge in the usual manner. Dis- 
charge for periods of ice effect is computed on the basis of the gage-height record and 

FIGURE 286D.-Introductory text-Continued. 
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occasional winter discharge measurements, consideration being given to the available in- 
formation on temperature and precipitation, notes by gage observers and hydrologists, 
and comparable records of discharge for o t h e r stations in the same or nearby basins. 

For a lake or reservoir station, capacitytables giving the contents for any stage are 
prepared from stage-area relation curves defined by surveys. Discharge over spillways 
is computed from a stage-discharge relation curve defined bydischarge measurements. 
The application of the stage to the capacity table gives the contents, from which the daily, 
monthly, or yearly change in contents is computed. 

If the stage-capacity curve is subject to changes because of depositionof sediment in 
the reservoir, periodic resurveys of the reservoir are necessary to define new stage- 
capacitycurves. Duringtheperiod between reservoir surveys the computedcontents may 
be increasingly in error due to the gradual accumulation of sediment. 

For some gaging stations there are periods when no gage-height record is obtained 
or the recorded gage height is so faultythat it cannot be used to compute daily discharge 
or contents. This happens whenthe recorder stops or otherwise fails to operate properly, 
intakes are plugged, the float is frozen in the well, or for various other reasons. For 
suchperiods the dailydischarges are estimated on the basis of recorded range in stage, 
adjoining good record, discharge measurements, weather records. and comparison with 
other station records from the same or nearby basins. Likewise daily contents may be 
estimated on the basis of operator’s log, adjoining good record, inflow-outflow studies, 
and other information. 

The data in this report generally comprise a description of the station and tabulations 
of basic data. For gaging stations on streams or canals a table showing the daily discharge 
and monthly and yearly discharge is given. For gaging stations on lakes and reservoirs 
a monthly summary table of stage and contents or a table showing the daily contents is 
given. Tables of daily mean gage heights are included for some streamflow stations and 
for some reservoir stations. Records are published for the water year, which begins on 
October 1 and ends on September 30. A calendar for the 19xX water year is shownonthe 
reverse side of the front cover to facilitate finding the day of the week for any date. 

The description of the gaging station gives the location, drainage area, period of 
record, type and historyof gages, average discharge, extremes of discharge or contents, 
and general remarks. The location of the gaging station and the drainage area are obtained 
from the most accurate maps available. River mileage, given under “LOCATION” for 
some stations, is that determined and used bythe Corps of Engineers or other agencies. 
Periods for which there are published records for the present station or for stations gen- 
erally equivalent to the present one are given under “PERIOD OF RECORD.” The type 
of gage currently in use, the datum of the present gags above mean sea level, and a con- 
densed history of the types, locations, and datums of previous gages used during the pe- 
riod of record are given under “GAGE. ” In references to datum of gage, the phrase 
“mean sealevel” denotes “Sea Level Datum of 1929” as used bythe Topographic Division 
of the Geological Survey, unless otherwise qualified. The average discharge for the num- 
ber of years indicated is givenunder “AVERAGE DISCHARGE”; it is not givenfor stations 
having fewer than 5 complete years of record or for stations where changes in water de- 
velopment during the period of record cause the figure to have little significance. In ad- 
dition, the median of yearly mean discharges is given for stream-gaging stations having 
10 or more complete years of record if the median differs from the average by more than 
10 percent. The maximum dischargetor contents) and the maximum gage height, the min- 
imum discharge if there is little or no regulation (or the minimum contents), and the 

FIGURE 2&X.-Introductory text-Continued. 
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minimum gage height if it is significant are given under “EXTREMES. ” The minimum 
daily discharge is given if there is extensive regulationtalso the minimum discharge and 
gage height if they are abnormallylow). In the first paragraph headed “Current year:” 
the data given are for the complete current water year unless otherwise specified. In the 
second paragraph under “EXTREMES” headed “Period of record:” the data given are for 
the period of record given in the PERIOD OF RECORD paragraph. Reliable information 
concerningmajorfloods that occurredoutside theperiod of recordis givenin thethird or 
last paragraph under “EXTREMES.” Unless otherwise qualified, the maximum discharge 
(or contents) corresponds to the crest stage obtained by use of a water-stage recorder 
(graphic on digital), a crest-stage gage, or a nonrecording gage read at the time of the 
crest. If the maximum gage height did not occw at the same time as the maximum dis- 
charge or contents, it is given separately. Information pertaining to the accuracy of the 
discharge records, to conditions that affect the natural flow at the gaging station, and 
availabilityof WaterQualityrecords, is givenunder “REMARKS”; for reservoir stations 
information on the dam forming the reservoir, the capacity, outlet works and spillway, 
and purpose and use of the reservoir, is also given under “REMARKS. ” 

Previously published records of some stations have been found to be in error on the 
basis of data or information later obtained. Revisions of such records are usually pub- 
lished along with the current records in one of the annual or compilation reports. In order 
to make it easier to find such revised records, a paragraph headed “REVISIONS(WATER 
YEARS)” has been added to the description of all stations for which revised records have 
been published. Listed therein are all the reports in which revisions have beenpublished, 
each followed by the water years for which figures are revised in that report. In listing 
the water years only one number is given; for instance, 1933 stands for the water year 
October 1, 1932, to September 30, 1933. If no daily, monthly, on annual figures of dis- 
charge were revised, that fact is brought out bynotations after the year dates as follows: 
“(M)“meansthat onlythe instantaneous maximumdischargewasrevised; “(m)“thatonly 
the instantaneous minimum was revised; and “(P)” that only peak discharges were revised. 
If the drainage area has been revised, the report in which the revised figure was first pub- 
lished is given. It should benoted that for all stations for which cubic feet per second per 
square mile and runoff in inches are published, a revision of the drainage area necessi- 
tates corresponding revision of all figures based on the drainage area. Revised figures 
of cubic feet per second per square mile and runoff in inches resulting from a revision of 
the drainage area only are usually not published in the annual series of reports. 

Skeleton rating tables are published for stream-gaging stations where they serve a 
useful purpose and the dates of applicability can be easily identified. 

Skeleton capacity tables are published for all reservoirs for which records of contents 
are published on a daily basis. 

The dailytables for stream-gaging stations give the discharge corresponding to the 
daily mean gageheight unless there are large or rapid changes in the discharge during a 
day. For days having large or rapid changes, discharge for the day is computed by av- 
eraging the mean discharge for several parts of a day. For digital recorders, the-daily 
mean discharge is always the average of the discharges at each punched reading. For 
stations equipped withnonrecording gages, the daily discharge corresponds to once-daily 
readings of the gage or to the mean of twice-daily readings; but for periods of rapidly 
changing stage the discharge is determined from a gage-height graph based on gage 
readings. 

FIGURE 286F.--Introductory text-Continued. 
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The dailytables for reservoir stations give the contents corresponding to the water- 
surface elevation at a giventime, usually at 2400 each day. For some reservoirs the ele- 
vation at a given time is given in the daily table. 

The monthly summary is given below the daily table. For stream-gaging stations the 
line headed “TOTAL” gives the sum of the daily figures; it is the total cubic feet per set - 
ond per day for the month. The line headed “MEAN” gives the average flow in cubic feet 
per second during the month. The lines headed “MAX” and “MIN” give the maximum and 
minimum daily discharges, respectively, for the month. Discharge for the month also 
may be expressed in cubic feet per second per square mile(lme headed “CFSM”), or in 
inches (line headed”IN.“)or in acre-feet (line headed “AC-FT”). Figures of cubic feet 
per second per square mile and runoff in inches are omitted if there is extensive regulation 
or diversion, if the drainage area includes large noncontributing areas, or if the average 
rainfall on the drainage basin is usually less than 20 inches. 

For reservoir stations the monthly summary gives the elevation (or gage height) at 
the end of the month and the change in contents during the month. If elevation or gage 
height is given in the daily table, the monthly summary gives the contents at the end of the 
month, rather than the elevation or gage height. For some reservoirs a tabulation of 
monthly evaporation from the water surface also is included. 

In the yearly summary below the monthly summary, the figures of maximum are the 
maximum dailydischarges for the calendar and water years; likewise, the minimums in 
this summary are the minimum daily discharges. 

For reservoir stations the yearly summary gives the change in contents for the cal- 
endar year and for the water year. For some reservoirs the yearly evaporation also is 
included. 

Peak discharges and their times of occurrence and corresponding gage heights for 
many stations are listed below the yearly summary. All independent peaks above the se- 
lected base are given. The base discharge, which is given in parentheses, is selected so 
that an average of about three peaks a year can be presented. Peak discharges are not 
published for any canals, ditches, drains, or for any stream for which the peaks are sub- 
ject to substantial control by man. Time of day is expressed in 24-hour local standard 
time; for example, 12:30 a. tn. is 0030 and 1:30 p.m. is 1330. 

In a general footnote, introduced by the word “NOTE” certain periods are indicated 
for which the discharge is computed or estimated by special methods because of no gage- 
height record, backwater from various sources, or other unusualconditions. Periods of 
no gage-height record are indicated if the period is continuous for a month or more or in- 
cludes the maximum discharge for the year. Periods of backwater from an unusual source, 
of indefinite stage-discharge relation, or of any other unusual condition at the gage are 
indicated only if they are a month or more in length and the accuracy of the records is af- 
fected. Days on which the stage-discharge relation is affected by ice are not indicated. 
The methods used in computing discharge for various unusual conditions have been ex- 
plained in preceding paragraphs. Footnotes to reservoir tables may be used to explain 
the use of new caoacitv tables or for other special conditions. 

FIGURE 2%X.---Introductory text-Continued. 
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Accuracy of Data 

The accuracy of discharge data depends primarily on (1) the stability of the stage- 
discharge relation or, if the control is unstable, the frequency of discharge measurements, 
and (2) the accuracyof observations of stage, measurements of discharge, and interpre- 
tation of records. 

The station description under “REMARKS” states the degree of accuracy of the rec- 
ords. “Excellent” means that about 95 percent of the daily discharges is within 5 percent; 
“good” within 10 percent; and “fair” within 15 percent. “Poor” means that daily dis- 
charges have less than “fair” accuracy. 

Figures of daily mean discharge in this report are shown to the nearest hundredth 01 
a cubic foot per second for discharges of less than 1 cfs; to tenths between 1 .O and 10 cfs; 
to whole numbers between 10 and 1,000 cfs; and to 3 significant figures above 1,000 cfs. 
The number of significant figures used is based solely on the magnitude of the figure. The 
same roundingrules applyto discharge figures listed for partial-record stations and mis- 
cellaneous sites. 

Discharge at many stations, as indicated bythe monthly mean, may not reflect natural 
runoff due to the effects of diversion, consumptive use, regulation, evaporation, or other 
factors. For such stations, discharge in cubic feet per second per square mile and runoff 
in inches are not publishedunless satisfactory adjustments can be made for such effects. 
Evaporation from a reservoir is not included in the adjustments for changes in reservoir 
contents, unless it is so stated. Evenat those stations where adjustments are made, large 
errors in computed runoff may occur if adjustments or unadjusted losses (consumptive use, 
evaporation, seepage, etc. 1 are large in comparison with the observed discharge. 

Publications 

Each volumeof the 1960 series of U.S. Geological Surveywater-supplypapers entitled 
“SurfaceWaterSupplyof theunited States” contains a listing of the numbers of all water- 
supplypapersin whichrecords of surface-waterdatawerepublished for the area covered 
by the individual volumes. Each volume also contains a list of water-supply papers that 
give detailed information on major floods for the area. A new series of water- supply papers 
containingsurface-water recordsforthe5-yearperiod October 1,1960, to September 30, 
1965, alsowillincludelistsof annualand specialreports publishedas water-supply papers. 

Records through September 1950 for the area covered bythis report havebeencom- 
piled and published in Water-Supply Papers 1305(3A), 1307(4), and 1308(5); records for 
October 1950 to September 1960 have been compiled and published in Water-Supply Papers 
1725(3A), 1727(4), and 1726(5). These reports contain summaries of monthly and annual 
discharge and monthend storage for all previously published records, as well as some ret - 
ords not contained in the annual series of water-supply papers. All records were reex- 
amined and revised where warranted. Estimates of discharge were made to fill short gaps 
wheneverpractical. The yearlysummarytable for each gaging station lists the numbers 
of the water-supply papers in which daily records were published for that station. 

Special reports on major floods or droughts or of other hydrologic studies fpr the area 
have been issued in publications other than water-supplypapers. Informationrelative to 
these reports may be obtained from the district office. 

FIGURE %6H.--Introductory text-Continued. 
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Other Data Available 

Data collected at partial-record stations and at miscellaneous sites are given inthree 
tables at the end of the surface-water records in this report. The first is a table of dis- 
charge measurements at low-flow partial-record stations, the second is a table of annual 
maximum stage and discharge at crest-stage stations, and the third is a table of discharge 
measurements at miscellaneous sites. 

More detailed information than that published for most of the gaging stations, such as 
dischargemeasurements, gage-height records, and ratingtables, is on file in the district 
office. Many gaging-station records in (State) through (1966) have been analyzed to give 
several statistical summaries: (1) the number of days in each year that the daily discharge 
was between selected limits (duration tables); (2) the lowest mean discharge for selected 
numbers of consecutive days in each year; and (3) the highest mean discharge for selected 
numbers of consecutive days in each year. 

At or near some gaging stations, water-quality records also are collected. Data are 
obtainedon the chemical quality of the stream water, on water temperature, on suspended- 
sediment concentration, and on the particle-size distribution of suspended sediment and 
bed material. These data are given in Part 2 of this report. Under the “REMARKS” 
paragraph of the gaging-station description, reference is made to water-qualityrecords 
collected on a regular basis. 

HYDROLOGIC CONDITIONS 

Precipitation was scattered throughout the year by area and time. Heavy rains the 
first half of December caused minor flooding in the Wabash and Maumee River basins. 
Lack of late summer showers left the central and southern parts 3 to 9 inches belowav- 
erage rainfall. 

Deficient streamflow in October was relieved in the south by mid-November and in 
the r,orth by the end of the month. Excessive to near excessive streamflow existed in the 
firat part of December with near record streamflow in the upper Wabash River and Maumee 
River basins. Near normal streamflow existed from January to May with generallybank- 
full stages in March and May. Deficient * * * . ffd 6e comp/efed) 
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FIGURE 286 I. -Introductory text-Continued. 
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FIGURE 288.-Bar graph of hydrologic conditions. 
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.,480 3.810 

..4.90 272 

..uo 5,120 
::: 5,180 

5.180 

FIGURE 290.-Daily dmharge record (adjusted). 
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FIGURE 291.-Daily reservoir record. 
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Sept.30 .............................................................................. 9.63 
cd. 31. ...... .................................................................. 9.51 -7;m 
nv?. 30 ..................................................................... -13,).30 
Be. 31.............. ....................................................... ;.t -1,970 

CayA 19x. . r 

FIGURE 292.-Monthly reservoir record. 
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FIGURE 29&l.-Group reservoir records (large reservoirs) 
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8ept.30 .................... 
c t. a...... ............. 
R I. 30 ................. 
LS. 31.................... 

GALYFcR%x ..... ..... 

am. elephant butte ha.++ 
Bpt.30.. .................. 4,334.116 532,800 - 
cd. 31. ................. 4,333.30 517,wo -15,300 
nav. 30 .................. 4,335.70 549.300 +31,m 
rec. 31...... ............ l&,338.40 5&,4cc +37&m 

FIGURE 293 B. Group reservoir records (large reservoirs)-Continued. 
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FIGURE 294.-Group reservoir records (small reservoirs). 
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FIGURE 295.-Discharge tables for short periods. 



PRESENTATION OF STREAM-GAGING DATA 625 

FIGURE 296.-Revisions of published records. 
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FIGURE 298.-Low-flow partial records. 
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FIGURE 299.-Crest-stage partial records. 
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FIGURE 300.-Discharge measurements at miscellaneous sites. 

.; 6 
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FIGURE 301.-Seepage investigation. 
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FIGURE 302.-Low-flow investigation. 

. 
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AlaDz “@Al tributary near .AJo ..................... 244 
Au-American Canal, belov Pilot Knob wasteway, 

Calif ....................................... 230 
near Inperie.1 mm, Ariz.-Calii .................. 225 

Alns, N. ax., San FmnCIGEO RIYei- near ........... a9 
Alpine, North Fork Of East Fork Black River Ilear . . 143 
Altar WEdI near mree Points......................ljB-14 0 
Atmade, Calif., colora& RIYel‘ near .............. 219 
AnhLam Wash at Tucson ............................. 242 
Apache Junction, Queen Creek tributary at ......... 
*paeIle I.&e, capacity Of .......................... 

l$ 

Arwaipa Clpeh near mnmwth ....................... 116 

l!ee.r Creek near Tucson ............................ 
Beaaehibito Waeh near Sho”ta ...................... ;:i 

Big San&/ River tributaj NO. 2 near Kingma” ...... 241 
Big Wash at nicB0” ................................ 242 
Bill Williams River, b?lOV .&lam Dam .............. 

near Alamo ...................................... ;i 
tributaries tetveen, and nrgin River ........... 

Bill Williams River basin, cl.%t-stage station* in 2: 
gaging-station reco* in . ..... 

Bitter seeps Wash tributary near Fredonia 
.......................... ““;=I$ 

neck h ncckskey cansl, diver-sion by ............ 
Black Creek near Iupton ........................... 

k6 

Black Creek tributary near Win& Rock ............ 239 
Black cap Wash mar Ajo ........................... 244 
Black hbuntain “ash MBr Chink ................... 239 
Black River, belO” pumping plant, near mint Of 

Pime ....................................... 146 
mat Fork, North Fork Of, Ileer Alpine ........... 143 
near Fort *pache ................................ 
near NaMIICk ................................... 

;tf 

WilLa” Creek diversion frnrn. near More”Ci ....... 93 
Blue Ridge rlesemir near Pine.................... 44 
Blue RIMr Ilee2 Cliiton ........................... 
BlvtlIe. Calif .. PaLo wlee canal near 
Bouae iada tributary “ear BOUSe 

............. % 
................... 241 

Bravley Wash near Three POi”tB .................... 
Bravley Heah tributary near Three Points .......... 2: 
Bright Angel Creek ner%r Glwna canyon .............. 51 
might &n&d Creek basin, discharge meQs”reuellts 

at miscellaneow sites in ................... 246 
gaging-station recorda in ....................... 

m.aohbank canyon near mber ....................... 2; 
mown canal, di.er.ion by ......................... 96 
Bruce Church hi”. return Burrace flO”S b”.......232.23 5 
Bruce Church vast&y, return s”Ft-*ee flow. by....232,235 
Buc!eye canal. near *.mndde....................... 210 

FIGURE 303.-Index for annual published report (only first page). 
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